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(54) METHOD AND APPARATUS FOR MEASUREMENT OF BLOOD SUGAR LEVEL 
(57)Abstract 

PROBLEM TO BE SOLVED: To relax a measuring condition when a 
blood sugar level is found by using the quadratic differential value of 
an absorbange and to enhance the measuring accuracy of the 
measurement of a noninvasive blood sugar level. 
SOLUTION: In a state that the flow of venous blood in a part F to 
be measured is stopped while a pressure force is made to act by a 
cuff 8, the part F, to be measured, in a living body is irradiated with 
near-infrared rays at near-field wavelengths X\, 12, 13 from a light 
source 2. Intensities of transmitted rays at the three wavelengths X 
1, X.2, \3 are detected simultaneously by a photodetector 4. The 
temperature of the part F to be measured is measured by a 
temperature measuring device 9. In a computing and processing 
circuit 14, the quadratic differential value of the absorbance of the 
near-infrared rays n the part F to be measured is calculated on the 
basis of transmitted-light-intensity detection values which are 
obtained simultaneously regarding the three wavelengths. Its means 
value within a prescribed time is found, and it is corrected so as to 
correspond to a deviation from the reference temperature of a 
temperature detection value in the part F to be measured. A 
temperature-corrected mean value is found. A blood sugar level, in 
the living body, which corresponds to it is found. 
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[0 0 17] *38M©-|B«C*iV^-Ctt, MIE®:S« 
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o©iMI©Bf*B»IBoaiHt*fcH:*©l»|R]¥«tt*M 
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[0 0 18] a|c55IHO-««Ci3V>-Ctt, fJlE£ftK:*t 

^ [0 0 19] 
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[0 0 2 1] BlK:*iV*T, 2 l4*2ST?fe 9 . 

J.o®Si"5 3o©jSJtA. 1, 12, A 3 
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(a) ©*>©», mil, A 2, A 3 ©jffi##-)fcS:^ 
tf3tSr»1"S?'ei-K)t?^2 lfr«*"ri^. 91' 
7*2 ia»W8*feii,fc*©3 tt*H£ffittK 
Jfctti-S £«>©#£ LT&!3 2 2 fciloTllfcfr (0 2T? 
tttftfr) KtattSftS. 9>:/2 lA»fe»fre>ti,fc3fe© 
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tt. Mil, A 2, A 3©i£***fr«1-5¥*ft:W' 
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* (H2-Cfifc&*) ^i»*e>*t*. JNHfcw- 
f-2 6-1, 2 6-2, 2 6-3*»?>-5-tu^tl^ 

-1, 2 7-2, 2 7-3-iAW1-^)o Zftb*-? 

2 6- 1, 2 6 -3**&ltt^i|8*?>tifcMSH:, ^ft 

2 8-1, 2 8 -2£/>— 7$ 9—2 9- 
1, 2 9-2k{Cj;iJ, W-1f-2 6 — 2fl»&tfctT^& 
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WEfltStfO**. 3t*tt»4a:3fe«2i:©IBlcH:, 4 
Mi * A fc©&S!l F ffl *. SrEltf * fc«> 
©*W£^E1I»6a*asSLT*s!K K4ftM£8|SttE 
ggB 6 rt HUfA S fefcttM&Mtt: F left L TQZLEEmM 
\Z X 9 3fS©Jf £7J Srflsffi fc»©>& 7 8 tffRtt 5> 

^T-aAAtrHSi-rsCt-ev an©^, 
^F©»)S)iyL^Srli^pLoo»DR«€rf?± 

$*fc^filSrl»^1-5rt©'5Ilg^t ) ©% 
JBV*S©##*U\ #7812, '>1£<bbSaUl. 
A 2 , A 3 ©iE*fl-3te©aiBS»-l?W:, 

©$-£5 i t ax priB*««a» <b * s a»*rtr.;h e>E£* 

fiHi-*t>©©ttK» «H£fflH&F J: 9 t>&BftSV>ft 

-e*?5o »jsa5^iBaaj6(cis x #A$tvfc^su^aj 

teF©*SfJiSS:«im-t5Sftl5^©S!iaS9*SjSlt?>tb 

•cv$ («ttA©fta«©^9(cttMauen-^v^<s 
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[0 0 2 4] M 3 IC, 3fc^tb^4 ©**WSr*f . 
SRfi: F ^iiia Lfcife* A 1 , 12, A3 ©iEsS^Jt 

tf*», m$m?3 itc*9&ytz*i* &*Ai©3t{* 

3 2-1 ICAW U ft« A 2 ©7tl*S3tgC 32- 
2 (CAlt L, j^S A 3 ©3fe«§7fe$B 3 2-3 KAWt" 

[0 0 2 5] )t2i2i:L-C0 2 (a) ©J:5*7*n— K 
*«r*1-Sfc©Sr«v^»^-K:fi, K3t««CJ8V>-C* 

«3t^ffl^«ifc*5v^, 36»«p«cBfa©«*a. i, i 
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[0 0 2 6] 3t*UH»4©3o©g3tiJ3 2-1, 3 2 
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*pT2Ei««»10-l, 10-2, 10-3KJ:9«* 
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fc, 7.212©^*^ s^-2 3, 2 5, 2 7-1, 2 7 
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1, 2 7-2, 2 7 - 3 ©ffl*Cgf£©«««rJR-*"* r. 
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S" (A) £ jfiDNFtt t ©BWK©fc*i»©— W (s£5i&g 

E^$^^Tv^5^a^1i^lcs^# i^jg{£iT'#fca^ 

[0 0 3 4] fiU «**2fc*HHtABS" (A) ^ 
6Wa«r^F»fci-*fc»lc, ±!E8»2fiS9tcJ:»)#fctv 

■fc«a««jtt f ©s*icj6 cfew* p ©«££*? ? . 
[003 5] bp*>, ntwammm 1 4 -eft, aiss9 
e>AA**L5«a8^»fitF©ja«TfcsiiijBL«To t© 

ffl^^dT (=T-T 0 ) §r#ttlL, r©JMSS»d 
TKl^feWtStuTV^SttJtA (=12) iZ&tfZW-® 
*P©fc«)©iME*|jE«*CS:JftCfc*|]EltC • dT?r 

[0 0 3 6] El 6 ic, &£MjE«K C Sr#5 fc»CWR 

k.x o#e>ttfc«88j£swfi:F©ja*i:ft3t« 2 &»^ia: 

t©i3^©-Wtr*-t-. i©J:5*HtfH:, 2fc©J:?l- 
L-C#*ri*«T»*S. IP*>, ft3t*2lfe«^MIW:«a8 

noti^) [z&txmttz* m7\tz.<D#mm 
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Sr^-To ±Eil. A 2. X 3 tl4»458E*«-e*t 
4ffiBBfl5**#e>ii4 ( t»-t'a* 1 0 0 0 nm) 

iC©«ft»*AjCiS»tfc2oOSE* (Wjttf9 90n 
milOlOnm) fcHHRL, ift&OSMfcfc/ll^C 

# ?>ti,5 2 scir^hie t ^aysajtetam t <n§mz 

[0 0 3 7] ^LT, ai&»14m _hfE05 

«jEW«3tlt2ft«kiMiABS- (A.) ©WttPCaf 
L-C±12«EMC • dT^xfcffljE^^fflEP' Srffl 
1^5. IP*). «*{C«t!J, 
P' =P + C • AT 

HSro&ftHMlS-fflV^-CP' »C*f£1-5£gffi 

[0 0 3 8] W» ±IESIiaH9(C«t5»^Sl5{SiF<OS 
aaa^f-f^xT, «f«.L#* l O O 0 nmT?©P£)fc£2 ft 

^2£LTr^©&fi&©)t£&ot©&^U 3t 

32-1-32-3 tCin^TjEIc: 3 ocDS^SP 
Srj^otco) SrflUBU j» **aa®» 1 4 T?R3t* 2 ft 
tMHt (*<fc&*l OOOnm) tr*W"«urj:i\ r 

[0 0 3 9] WitOJz^JCL-CjaSffiESrffp^t-C, 
nbtiZ. ftoT, jHJBHI«0|Si±0*iftfca«*f|!Sr 

1 4 Sipiag-C©©^ 2 ft^M A BS" ( A ) 

£ tarn b <DMt<o#*MAxmmmtim£.&3im. 
mmiEZft o agr t 2 aciHMt a b 

[0040] tt±© «fc ? ft&ITi&aielSS 1-4 <DjfiL*tt9 

£&ams§ 1 4 -es, ^fs'^sicjsv^utSAB 
s an ~abs a 3) sr»au ^r^s 21;: 

*JV-C«36«2ft««1tABS" ( A. 2 ) SrgttiU * 
^y^S3lC*JV>TiKM6«2W»^«ABS" (A 2) 

v^TWrtMti Shifts i©SicS-3< ¥*&fiiP©*iiE 
ttC • dTtrjTttiU :/S 5 »cfcH^TM:E?£r¥#J 

ttP' Sr*fflU ^ryT'S 6 K^T&ftj&^^T 



[0041] *$mMmv>Qim*s ^m^unm^x 

©ttf*©ffl» OffilC, H 1 ©ft HffiBBX fctf* LTfTfrft 
•5?taS2©7>7'2 l-^gftv— 9—2 6-l~2 6 
-3©«*!ME©«|**)5VM43fcai2©tt!) 2 2©fffl 

0 1 <T>%mmSk Z LTfrfaftSit** 10-1, 1 
0 - 2 , 10-3 cDigiH*©fSiJ|»-e&5o 

[0042] &mjmtiLF<D^mz\*mftm&ibz<D 

"C, 3fc»ai#4T?*fflSilfc«*A 1, A 2, A3©S 

&S«fc5f^ *«2a»fe««?>*t5S*l 1, A2, A 
3 <oft<nmm&fflWffi&X*ift-LXffl®1rZ zb&-? 

[0 0 4 3] aR«rt-*tt*JHW!fcFK:»t-C*7 8K:J: 
"Cttftil, A 2, A 3<0®ia#©&ffl£?T5-i:K<fc 

[0 0 4 4] «MWZtr^LTiM»l 0-1, 10 
- 2 , 10-3 ©HI«*«:H»1-5 iiT. Si3?&S^ 

[0 0 4 5] 

S2ftm^fflf^«iissr*J6> Kftmtfr^fHUKtttmic 

*1itSr*», roil«*jE»ft«ltK«ai-*Jfc*MI[tr 

[BffiwfflsWiSiK] 
" [HI] ^MKJ:«jMMIffl3e*ft©IQfi*ft5*38 

[EI 2] BH©S«lcd3rt53taiO*#«S:*-*D^H 

[04] Hl©*flllCi3V^-C»fe*tfc»**ltABS 
(A) XV«3t«2WR4MlABS" (A) <O^J^i~ 

[05] m 1 ©gg|Cj3^TfflVNe>tl5R)t.$2ft«S[^ 
IABS" (A) b MmS. b <D W&<D%i*M<o-W 

[06] Jfi«i:®^S2ft1«^fltABS" (i) i»H 
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[07] P53tS2ffc#^fiti«Ea!JSa5fi:iagJ:©ffi§l<o 

[@8] 0i<o^aicjoit5?ii^aiiiss<DjfiL*nitsij^ 
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